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1 

i"hw\I .'i* | 

/ 



(y)J 4 & 1 1 

7 .... 

A-aALftll - 

8 .... 

q ui<4l 4 _PoAI q i. sIpaS - 

9 

^ q )nTix\\ C-LuojVI (_l^.l pa - 

12 

lJoIxJI 4j )JaJ q q poiolll pi qdl i " il IiItv /%ll q Clllj q^«a\l - 

13 

*>31 Vjl - 

14 

^<riKi^\l f. j^Jl LuliS - 

15 

^Jaill Clllj qfLa i'\C- d)La qi*-/a - 

19 

dll pjoiolll - 

19 

74150 

20 

7475 *^>41 - 

20 

7485 - 

21 

7442 4_=u ijqill - 

22 

dULull ^ 'l q^ - 

24 

74154 ^>ill- 

25 

-A* . i q vi£JVI Jalad4l - 

26 

S pl-lll ^ pi - 

30 

^jlajll - 

33 

ClLu^a qlill - 

35 

£^.l_}aa]l - 

36 

4aqjl_iJl - 


r 


^ ^ aII | 


flouJ! WiUVI liU 


aLo jl_Lo_) I 


\l I^A ^jl*J! £_iAa> ^^Ic. ^iaJjjAAll ^IxJl ^ u^»l (JllLij V I ^alc. j) A_}3 tiLiV Iaa 

^ Vi\l j ^jaIjVI Se-lifUlj AjiA]| (JiLala A_ac-l n.<->\l A_i1a*JI A <aJ-ViS/' c“'^ n^>l 

.'nVfn Ioa 2 ^aa ^a_jl*J! (jjj /nh'l lAA <Jl)\_a.^>a*A Aa.1 (J_pJ llj_j£j -lajlaa. ^ <_JaI£]I 

^>j<at^i‘i ^A j ^aUs^aII ^."I'v 1 jjilo 

JjaUII <J2/Ia> A_ilc- llajJj IaI A \ j \l c > nan c“n^ ^ A_ia3^)]I (_Jaju .'i* >. s\a ^ 

(_£Jja*J! qa A_iAAl jjA aJ!LaJ IaI <_)^alaJlj ^l*Jl Clllc-Liakl! (_j£l lic.j^jAaa ^aAkjj ,^g * <a\l 

<Ji)\ g j ~y jJ (JllaJj Aa.j Jjja ^^3 (Jasu jl Aju! j Aj^jau l^ji ^>g xi\l (JlilaJaUj A_i1j2/U 

j^jjiiAl! (j£j 1 » i3-» awa\I dja^ll e jlaJlj (jjalfLal! cJa*JI _jlaJl (jA jjajJiAll 
^ <ag 3 ^ j (jlac-J (Jj-ajS y^a (JlLa ^no‘q\l ^_gi (JOJ^AaII (_}j 3 (_JA sljAa.j (_£a!I ^jiaall ^ 

1 i» }->'n>il Ailj (JIaj ^g > (jA Jaj 1 <ag -a ^ ^Iaj! t _ 5 ic. ^alaill l^aLa. IjUaC.! Iaa ^g^.lj 

^gJl ^aIIj j^jjaaII I^A ^ja AjuIjaIIj IjJjg •n (JjJaAJj ^^Jlau Alii JjAaSJ 

^OAj^aJj ^j^jjoiaI! (J^jg \ £.Luoj^n A_iIaC. ^glc. jjjfljll lAA ^^3 (Jj^lajj i_S^ujj jlj.il A.at.nn 

<_Jg-ujj (Jj-^a^A (JfLauJ \ g IaC. AAJ^jJaj A*_L^aAllj Aj-alaJ! CljLjLnll A_iaS^)]I A^JIxaII 


I 

I 

I 


I 

.\9 | 

) 


y ^Vl ^bU liU 




JaAUll yUj^l! p\M\ 


^ J\ f U^JI J\ 


£ jjuJLd! 4 ua At 

(JfLuij ^jl_lSk ■‘CLuJjLo.aj AjLI^la (_jjj Jaull A_u£jjJ! (j-l3j)»,.all aJj-ujj 4>al,lVniil 

gr*^ 3 

4 ] < a.'|-v'nn < a\ 4_pj-a*Jl djl_lli-d! (Jg.tui 

e-ljc. (jjJ (jjj (Jijjll 4_il! CS^ - cJg tH J (_5^ 4 j _ jt Vi 11 dll » <a^ all ^gi A^al^klL-ul 


a 


i“hw\I .'lat | 


l^l aaa^VI p£L* liU 


*LuuVl j*a 
£jjAaU 


5j£i]) Jlau) AJ^ja - I 

fl*Jt (j-a liuLSI ^^gX.1 *n^\l ^ V^Ml .'ig at <a\' (j-ialc. 6.1 a] 1 Vnul^p A 1 <s^)£jAI ai& (Jlijl£ 

J& l_La^)C. (_^ljaiAl! !L& (j-aj 1 U.-u.-» Vi <_Jl_a*A (_y^ ^Vi A^aJai! -o.«i V<\ Lil&jJ Laa cAi^atallj 
A_p_jA*Jl 4 _Uj 2/U Ac.1 t«oa\' Jj-iSJ LS^^) (' C ^'^' ] jA Lj^)£ f>Ai.V (Ja*JI JjjjjJ A K > « a A_aJlxa 

_(_^jLla Aje_uul 

( _ r L ac kirva Sjiiil JjJAA AaLA -t 

^Vlc. ^q-yjV ^j^jjaaII AjJuill]l A_iLa*Jl <i^Jill (Jja ^^gAa^ll ^fLaall ^)jlj^l lilliA'ill AAa.^)A 

Ajjj j^'iat \l AiLui]! t _ 5 ic. (JjjJall ^>g_uJ!j JAj All _^J^)ilAl IA& c-l^jiS <_jaj l - r l^Aa]| ^^^/Lajj 

£^.^)a ^.lau (j^Vj £■ j^)jaa1] AaIjVI ^lAi-iajll (_paau ^^glc. lj.lii^)J £a.^}a jLsaV 

(jc- (. 1 n ubaJL tillj (Jj iLul ^aJ ^aJ <_jaj VlaH^]! ^plj^ll (_]£ ^a^ \ (jjj^all f.\ > JAc.1 Ji^.1 IjlJ li&j ^j-ialj 

V Vn Aj^aall dlaJj A.£l ^ a\l ^cab^a 

AajjjaSJVI j<uaUxJ) joSjj AI^^a -f 

JaLl^VI «-I^Jj ^jjAaljaeJl aA& (_pa*J .laJ ^aJj ^j^alaaeJ! <_jC. t,“l^ A\ (JjIjjjjVI (_gJ) JjJjjllj lijljb 
Jla.1 £.I«1 jj <Ja*JI aJjasIja t _ 5 Ic. \ 3M-y An lj.la.jj jjAuaII ^^Aj-uLa ^1 Ln& Aj (Ja^I (JjjjiA ci^Aj 
(_ja Jjau (Ja^I c-llJ b& j A_A] ajajj La blajj ^Iuja A at-ol*J' L_jIaA11j (Jjjjil! c-L-ia C.I 

bjLij la.la 

uualaAlj LLA a \\ l_uo^ Ac- jJsaI) AajII) ( j]c- jasIIxJ) l_u£jj AI^ja -t 

(J_pJ Lijj£ IgAAaJjj A^._jlll i _ 5 -lc. ^j-^alixll l_u£^)J A ;\aC. (jjilAl AAa.^)Al! eAA 

L_ljl_aall sAa (JlLa i _ 5 ic. JjVi Ala l V'i^a <_J£jaJ IIj^jAj <_Ja*JI 


I 

I 

I 


) 

oil lA jjl Vi \ lludajlj 4 jj Ullac.) Iaa / jliuiVI dll g j’s jj diVij 

^Jjg >>ii 

> j]| JJj qa A JJLuu]) -& 

^jllill _jlg_IaV H^>\l (jjlij 41 ^.^)a]! oi& ^lalilj lj£ L-J^/Qall ^^J^/La J) i _ s ^- V 

<iljb LiAj A n>»^a ^jjc. 0 jllij L*]liA Clijl£j j^jjaaII I.3A ^3 L-ljc-^ll 1 il<ac. o^yajj Ij.'ig ^ 

qa L-Ij'NhiaII jliil! 4 _}a£ (jVjq Vl\ 4jLaa> ^jjAalic. AiLjalj JuJla. <_ja (_pa*_J (Jj-lxill 

ejlla ^)j^alic.j (J jljc. ^l,^Vn«\j ^jjIj^II 

( jjSjlll J ^jjAaU Sjj^VI (jLulaI]) AI^ja -1 

.'ig •s <_ja Jij Ia^a Lil (Jjijj (jllc.J (Jj-Aja t_fl^)/ii,a\lj liia.^3 j^jjaaII ^-lajl (JjVaII .'ig 'vll ^3U 
<_ja Jb^)3 lijljlj liAj jllLa-a ^JaLall (jfLa !j! j^)jaa]! 

(_gi ^j-iajAj La£ ^la.J)]!j ^j^LalVI (_JA (JfLiA ^j<a».Vi ^sj l“n^. L_S^)jaa]! fi^C.l_uiAJ Ixila 4£.jj 

4A.V<i«a\' ^3 j^jjaaI! ^ jjAJ 



I 

I 

I 


♦♦ 


y <^bu bU 


.-.I UU-s aU j CjUjSaII 


J^fcSl Ajjlajj £jjAJI 

L>&j* 0* C)J^J 

: t^V I (>a uj^j * j=3' : V jl 

CjI^iLjII - ) 



fjj j AjjjIa AaStual a^j f c_i ) JLuJI 


AoL^il jLuu {i J jLuJl 




i 


cjijjiujjjijoii 

(jjiaal jb QA AjV D633 O* Jjluj jjl JJ 1 i a. Vv n« l -^j 

Sj^all jj! jJ ^ ^Ic. jaj£j 

(jia^*J! CjLuiLui -Y 

JJ libLujj -T 

<jj| jAmaJI - 1 


A 


I 

I 

I 


diu^ll gJjjaSl! ti i 4_*^J fSlLx liU 

■_ l 

l^yA -IsJj lajjamj ^jiL a^idl (Jla. <a jl£ Ijli i ulLyll^-aJ A iiA» 1' A b } lajllu Cjj^SjauJI 

<jjljj OjLui -llljOJ ^jS J J^jouJil (jli i Jaj)?-V\ JiC. Squill tJnA ^ic- Jaj?TS 

JaLuaii) Aic. lilljj Jaj-lav ^Ic. <lia-a 

. Jbjiai. (j-a Jai3 .la. 


.((2 n )) iajlxk JJC- jl 2 ((n)) £jaJI iajla^ JJC- lJ] 

: (Resisters ) £iUjii*li -® 

(jUj CjLlC -' 

^jjLLa]! 4a j] -V 


4/ 


f JaJ! ;Lj1j 


: ^Ull <> cjj^j 

<iui^i -r 

«* • 

4 njl^ll JjUjj ia jJsa -t 
jjIa-aJ! CiljfLa .6 
LUAuo]! Jjj£ .1 
4j) Cluj jaaLuua -V 
^IajJI ijjVnl (j-uLa J jj4 -A 

jjjSijJLI -4 

.CjULulI) 4 -v \\ x a $ .Aaj - 


^jijj i." n-\ 1 gl-vWjtxj (JLk^VI Cjl.la.j (jx 4 CjUUJI JUalujlu ^j£j 

(<iul£]| 4JU CuUU U> -*UCLo,Vlj t-JIall U>» OaajWl l^ya A l-»Q,a\' CjULuII AjjlLaJ 

Jauuj 

.:ice74ls85 uj^ f - 

jj-al! j>a!j! g-1 hc .\ j (j-a 4_il! 4 CjUUJI AjjlLaJ ^jiL i“na 




t 

(JluSjalt Sjia f-l^ljl .l*Jj cCluSjlill 1-lJJj o j«a'n>-,«a SjUil (Jj-uaj .lie. <J1 i3j^a 1I li& dj 

iljUuji - 

l"u»\l .1^.1 ^Vlll Sjljjjj .lic.j n^VI Jaj)j < >'s (j-a (JjljLull (JiVum 1 

i^ylc. 

:jj£ljzl)- 

. (ja 4^jLiLll biULul! J^jlLujj 

;4uJj*kJj JJJj*Jj - 


J3 lJJj tjb j a£LL tl SjJtJ jjLjj V ua SjjUl SjJU j j jSxHl SjJlJ <jjj JJ*J! <Jl£xj lL 

s jjij jy < ijj mjulji j j+aji lJxll y * ^u/ > 7 > 1 // jjxjj^xi^ l*j) a jM s jjij 

. 12v * jIjH* .y yj cJaxj SjjUl SjJlJ j <5i/ 0 .y yj Jmj fjLLUl 

;<j2aj*JJ aJ±j - 

<aJbuA (ja l^ol! <i^ljl! 4oiLui) bjUtult JliSlub aik dux 

4 jUill al^J ^UaJ ^jdaJl ^Uallb *Laa 2 j 1 | <jiaj*Jl cjldLb l^-da jtj ujULul! 

COM CATHOD v®- l£j* 4db^ fr» (IC74LS48) 

COM ANOD^jidw uxa.^ 4dld £a (j-jSxAil £jaJl j3 (IC74LS47) j' 

.Jx j L 4 (ilij ^ba Jjiui j t (jiajaJ) ^j- 4 £\>^' l-l^J AjLaa. CiLa jLLa £ba jj dn% t 

. ; SjjZJl SJaj - 

A'vIUa O^j (jA bill 4lua|j]| CiULull lx_u <Lujjj£JVI bA^aLjH Jjxdu ^jj S^jll oIa ^ 

: Je. (JJ^ diUluil 

( djl^aSjjll - tlAjll nil — biLajbLd! — uliljjluj jjl jlSl — AjjjbbJ) Jjljxll J 

.J3U La Lllj ( L1 luj j 


I 

I 

I 


I 

.\9 | 

) 



^LuiaII y ^bU t&L* liU 

.^Ufll^l diUjia (jC- diLa jl*_4 - 
. i^nlUall 

^giisi cJ^ bl^Luj! dl^l ^JC. ijbc. 


KEY ENCODAR>^t 


adA jldalij i ^jj\ 4«a\l djl_A._jl ^»j<a >^i~i ^g_3 1 x^il_k m'lj d-ll^), < U«,all adA <_j^a ^!_j_i! a-lc- da^jJ 

^Oailb 4_ia 4_^.jt_aJ! djlilnll <jl ^1 cUlkb ^b blLua-al ^^Ic. <_£jlaji (jb lA jac. ^Ic. dll jb«,all 





lu^ 


y4 

y3 

y2 

yi 
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0 
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m 
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xlx2x3x4 
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Rowl 

Vcc 

Row2 

OUTA 

Row3 

OUTB 

Row4 

OUTC 

HC 

OUTD 

OSC 

NC 

KeyB 

EN 

Col4 

DATA 

Col3 

Coll 

Gnd 

Col2 


^J_J jS_J l_-a 4 La j|4^> «a (_J_laj b^.t'iiC. Jj; ^.all ^gjl nil 

jLiill ^lakjj jl (jbj (JLk^l 

( _ 5 lc- dll ilnl! <Jl id) ^ Ic. 1 g.bc. ,1 din'ij 

t‘>'i ^_lc. J^ac.j i l .^i (jAJ L-Li^dal! 

£ * £ Ai 



flC'JluiV) Sd^ j - 

"CjjlLa ^ AjuJ jll (Jildall (Jj^ajlij L-iHall ad^.j £-a (_£ jljal! i _ 5 ic. <ilc-dLuiVl ad^.j (Jj-ajJ 

C5^1 C5^b 4j‘b?‘ WL ^ (Ji^dal! AiiilfUl ^dillLa A^.^1 4_iiaVI (Jildal! £-a c-lc-dLuiVI 

^jij- 1 dn^ AiulSi! A^.^1 4_pj-a*J! (_Ji^dal! 




I 

I 

I 


I 

,\9 | 

. _ ) 


yjl y yx^vi <^bu ptfL* liU 


Jsjjjj 4 v)Ua)1 SAaj £y* ^jb ^Vi SjLbl A JA j AjC- 4 W Vi J fltAluiV) JjJU 4_tLj]) 
ujULull l-luA ^Ic- Ja)AaS) AaI AjajaS) JaAJ) LjULu ^Vna flfi-Alu^l ^/iUa 

JaAj» SjtuJl OAA JUj J ( *£aj SjLuil A JAJ AjC- jLuaVI Ja)Aj» ^ 4Jaula]1 


Aiailil J\ J^a>a £JjaJ) £ja cJJ^J 


4jjjl£J) ljULu &Aa j - 

£ja Ja^jj baa. 749c23 Cy* jib* J I AI^ja ^.jiUa 4 a ^ ® jb& <jA j 

£jj (j-a (jj^i ^j"' 1 a aU /)| (_fcbAb 4 jajj]| sAa j J 4Ajb Jjaui La£ 4_LjI£2a]) SjjIaJ) ^J) 

JLuJI J La£ jjA J£ t iii/ilu J jj jl jJAa AjL^J 

.CjULuij 4 -v tl X A Saaj . 

JjSH uijJait t <j^» ujULui! JjVurij buA 5 jj)a!) oA$J qajUiSI l_i3aJ| ^jIIaJ) jjjju 

^iltj jaSM jibu^l <j-a Jh ^bJ) i_fl ijialtj f IjajJ) J& uiUailj fl&AlujVt £tjjli-a 4 a jl <ja 

y' (ijii J\ j' J\ >»'j' baclj l^AJjlla yjliil 4Jla. ^C- £Uaj y*j 

l- dla]| SAaj uijJa (jA A1L1 a1\ diULuil Cii\£ Ia) ( j\ V j jj j )Aj*«ua < _^uuiji) 4 £ ,jaJ) ^ajj 

A£aJ) J^sjjj a>b £j^-a^t JjtiVn (jjLLsJl ^ jAj 4 njl^H ufljL <ja 41aAaJ) ujULuII <ja j^i 
^ja (jli O^AaSI bbJ (j jLual!) 4 JIa J La) Ja»j°i 4aLj]) J\ L-JLua]) J^a jj2 jjIuj jj ) jj J\ 
J& 4jULu Ajaja^Ij qa jUaa]) ^jIaII Ja*-uuj ^_j>ai) J\ j^») Jsxj j Ja*j ^ jluall 

jLuaV) lajiiA 

JLuJ) J La£ 5jj)a!) j£b J^isu j Aja JSbu Jaxj l^J) ^uaj) 5 jj)a!) dAgJ SI£Laa Ajuj 

c^ui) 


^ Y 


I 

I 

I 


1 

A* | 

1 / 


^LuiaII y ayjUVl ^bU f&L* liU 



4_aj 2S) a^j (ja A 1-vull ujULull (j^ajau dua. (j^ajxl) dldld JJLuuj a^A ^ jj 

Jia-a jl7448 ajidJl JIa-a ^hVuab AjjjoiC' Aj \\ nil CiULdl Jjjajj dlj j fit 

yjjj£a_« jj ajid Jla-a j djldui l_a ja uj) j cliLdLd \ u.lVudl UA j 7447 djAuJ) 
<jj£j QcajxJ) *LdtuJ AJjLdl CiLuUill Ja£2 <jiaj*Jt jjb <j^» life cJldaj diA 

u' J! Jjji 

(jj Lu 4J Jlxiilj .i^lj (j jIujj Jlxiil jjsJI) (^jS-ulail 4jidaj jaddl 


4 a jJ £ 3 j <jjUa]| ufl) jlal (jl\ £)A£uja d)^ 3 ^ jj Ia* jLufiJl 

ji cJLuaj £jdt ^ji L»i dLajlLdt uiLdaj I^Jj Ajjl^p. 



I 

I 

I 


I 

Cnw\l .'i* | 

; 


y <^bu iiu 


d! j (jiajaJt CjLuiLu. ^ 1 ) Jalm^aj ^llala 0 LA-i^ <jj^ 4Jt*i jj*Jt <jSf dL» jlLa 

cAitjlai (jjj (jj^Lui (jjj^ Jj^-a jj 4JIa AJlaJl alA ^jUHl jjUj ^li <_JLujJ) d ijluuJt 

JjLuoit JldJl ^2 L&£ iillj aaLuu^ 




74150 

W Aa.lj A, B, C, D gjA jbal! lajlal £Jjlj El 5 EO ^ *AA 

ia^J) ^flc- dULiJl (JjSc- (jj£j Aolc- dULul! q] tdJl-x-ill jAj 

yuii ji&yus jUa^ii 


E7 

VCC 

E6 

E8 

E5 

E9 

E4 

E10 

E3 

Ell 

E2 

E12 

El 

E13 

EO 

E14 

G' 

E15 

V 

A 

D 

B 

GND 

C 


£4 


23 


22 


21 


20 


19 


18 


17 


16 


15 


14 


13 
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.(0) -iajij 3->'v\l (jl^ Ijl V) (J-«j V A-illxil! (_paiLiLLa Q 3->j /« V i lr\ L-ia-il 
JajJ-v^ t _ 5 -lc- "ijUiVI CllilS 1 <ag «a .laJj (jli .ia.lj JaaJl llA Lallc-j 

m j)\ n~^VI Jaj)-v^ j\ 


^ i 



t 

L_S^)Ja jA> Y £ t_S^)ial! _ _j-rul CS^® ^ * J& _jl_ilj Aujljjjlj ^ V j& j 

7475 . 

e^J ^^aialoll ^-uj^)ll (j-lJJ (_£.i]l ^Uill (J^juill La£ D (JlllfLuiLa £ (_gj~i Vi 7475 -4-^-J^)- 1 ^ 


IQ' 

IQ 

ID 

2Q 

2D 

2Q' 

3C,4C 

1C,2C 

VCC 

GND 

3D 

3Q' 

4D 

3Q 

4Q' 

4Q 


16 


15 


14 


13 


12 


11 


10 


7-475 


7485 - 

AjjlLal (_j-a ^'^Vu^' (j^Ai t,‘Gj^ dltli £ jj <jjlLa (jC. SjLiC. 7485 

£* A( A3,A2,A1 ,A0) uj^ 5 . ^-itij£ ^ J&l oj^ gr^' P*. j^' 
CP lj] oa-lj A=B g _>=3' o\* cP±d\ l^]j B(B3,B2,B1 ,B0) 

.<UUJl sjlA Ijlij^al A<BjA>B V 

B>A iP iP' SjLujVI t — 1 «ag «a 0 (_}V.l]| ^&\/\ AAi^)Jall 

_.ls.!j 

(j\j Ljail £ jV jY <_S^)iall t _ 5 ic. sjUjVI <•— ljl£ 1 «ag -a B gJVgll <_j-a A <jl^ lil Lai 

_aJL^J! ai& ^ g^.lj (jj^J A<B 



^ o 




I 

I 
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7485 r*J\ (t)J^i 

AJJU& (jJj UjUj SjjSj) Sjiut Jk~4 7442 j 74ls42 

BCB to Decimal Decoder 

jQ >^i (_j-a ^USII JjfH! 1 g jlc. ^jJajJ 4.)\\ C. £J j)\ IgJ ai& 

.A^j^jjoiU ^loll La£ 'i^ylc. 


0 

VCC 

1 

A 

^ 

B 

3 

C 

4 

I 

5 

9 

6 

8 

GND 
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16 


7442 


mLs jSa jSfl jA A ci jlail LaLj > <_fl jJaJl jA $ jJaJI ui jla 

d 4A ,$jJu*J| L^AjLa-a qa Ia£2 kutiTn ^ jjjj J^AaJ) Jj£Jl £j«ua ^jic- 

.1 a JjSj kilil £jaJ! $\ cAJUiil UKi« 

c?' >1^1 jj jjSj 2^- 0^ (1 001 ) <> J^4ii ^ jjSli &t£ lj< 

,<Ul*i jjC 


AajjJo]) 1 a nj . jjAai ( _ r lla Y A l^J Sjjllt jLjj , AjjIj jjlj ^ ja^UJl <j^»J 

. cf&a V (jjLuuj SjJA^I jLu 1 a nj . <LuIj jjU \ A ^jLuti joiloil £ja £)li 74ls42 


..laaJjjj 4 ajj-uJ| Q uijiai) Cjja. A *T Jlva^ 4 ajj 4 o]| dAA ^hVual (jLajj 
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(J^I«1a]I .iai ^qTn filial! JS lili 


CliULnll ^TiaI 4_ua 


l!*JI A ]\a» \h CjULuII ^»j3J 


c . jotll djliLull -iklj (JjljLnll ^- j^o jla ^Jl A_ilc. j-oll djljLnll 

j Vu>; ^ a\I li& ^jLiii.1 /s^^xIaII ^ jl ~s a\I <_ja J1^.Ij ^^Ic. l^c. jjJj 

^ jL^-aII J-iC- jla H j& I Ja^jixk J»iC. (jl£ Ijl _ jLiikl (J}J^)Ia <jc. (JllljLnl! 4_llc. 

<r ^ lS^' c <_ gi Ia£ 2n Ulo^.1 jlii^l 

. ^ .iaJ j D0.D1 ,D2,D3 
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y ^Vl ^bU f&L* liU 



Aj)jj Ja^uuj ^jjj t AND Jj ^aaa. J\ J-^Ja ^ J^All Jaa. oi lAA ^ ia^^U 
AoSc £jiLu-u ^1 ia£3 ^ Aiauail AjIjoJI . SO, SI ^ajJaii Jjjjla 


Aol! liLo* S jLiJ! Jla^ jjiu CUaA\ £jj* £l Iaa.}G £l UHaj JjL J l Jlill <^l jlallbj 

. > Jai. 


^uajj AjV ^ JaiJt jA iaAut n iaa. <U SjLuj JIa-a 4JI ^ic- ujUtui! ja3 jlalil ,j£aj pH i£ 

. jLit^S AJlai jjC ^jSIuu £ jULaJ! £ja^ Jli 1 —Q 


<U £)l£ )j) uULu p j j^£ A^ahVual (j£Aj Sjiui Jia-a (j S £)| ^A j 4 ,a^,a 4 vn n Pllj (ja 

LaIu kuanll iaa. AIHLaS) ^jIjLaJI Lgjujjj (JjULuJt £ua jj du^. kuti n Jaa. 

, £ jj-ail jb^SM Ja jJai JIaj SjiruJ) JIvaI J^-ilt ia jjai. jj£i 


> A 


I 

I 

I 


" "cjUU £j J*Z 741 54 s jLill filial to c^Uil JLA1I j 


0 

VCC 

1 

A 

2 

B 

3 

C 

4 

D 

5 

G2' 

6 

Gl' 

7 

15 

8 

14 

9 

13 

10 

12 

GND 

11 


£4 


13 


74154 


£jJa j ji^l foutmli LaIu t G1 kuanll 1^1 Lf lC’ AlvUl) CjULnl) £ua j 

J) l^j jULj jtui! JajkiS 1^-ahVu^l AjujSfl Jill) la ijJai Lalj t jL*a ^ jtuu 
. ljULj ^ jj^£ ^LfthVudl <j^£j jaAuuj ki Aj SjLui Jla-4 ^1 <jii lllj j , Ljjlkai) 
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y ayjUVl ^bU fSkLn liU 

Uli-v aH 
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^ ^ aII | 


'-'...-' I Ifcjl 4j*2Uyi i«5U liL. 


SjiWI CJ^ 

<jAataJt |C2 j&u-ia3) UJ^J &jAtAlt (_ji AJJa-aJI (JjULull jjL uaj ^UaiS! Jjjuiu AjIAj ^ 

jI^um^I AjL^J ^jjLLa ^A^S? 4 njKlI (Jjujjaj jjjIj £31 j A njKH oULul! JIajLj 
|C 1 jULa!) (j£i j jLu aj Vj 4 £)a jiLukA^I ^ AWaaa ljULj AIUa qjZjj 

lmm^j |C ^) cjUUJt aAA JaHj dua. 0000 Aaj£. U J%J AdulSil ^rnUall Aa jL 

a!*>^1 oaa <^i laia t^alA a*Ij uJ^NOR GETE ^ 4 j'jj '-^ 

NPN <> 4j1jj laluM Jl jjSj JIIaaJI Jft (0000) 

Aj^la. Ch ‘ .'^ ; L-tlal]) jai dn% jLuJl jjau3 LlaLa) Jja-a AJtaJt aAA ^ jjiuujjljjJl 
Aa/iSaII ialdill ^jifr ^yic- Ja»iJ°i 4»ula^Ij Jatlj jjJu j AoL^I ^ j]L3 AaLj]) lJIa 

. A qU a \\ ialHSl £j3 j 

K2 J^IAaII J^ufljj jdj 1 ^3j ^HLaJI £a Adua ja AjLj]| |A$J NO Aajp^aM Alald! <jl Lajj 

l^ip- cr*M cJ aaI J 0001 ls^\ 0000 <> £jL Y1 , 

. J& I djAau 

cs* jjld«jj|jjll £j %2 c^addl jA^ail JS\ A^ljJl (>NOR 

A1aC> (jr $lu UA ^_yij AjLj]) ^ikLj jluJl ,*JaiL3 ( _ 5 -udC- jLiaJt £uaj 

^ jJl i^jia (jiajaJl A_dLd ^J) 7475 (Jdj ^J) 4 WaaaII^ diULuJl Jfll n - Y 

AdulSJ! (j^a jC- Ajdld ^ic- A^tj 

A\v,iaa1I ujULul! ^utiv ^Ic- j A0,A1,A2,A3 ujULuil a ja JaHj -V 

oj^' tMi 6031/6233 jl>^Si <> ^ 

SjLui) (ja^avIaII J^ajj jjj j£ JjIIa J^<flj LaAa&j JLuu) ^jl) jjLua^t tiSjv'ij^ A<B 
(jLnil A njl^H qa J^^aJ) ^Lu]| ^_a (jjlljj AluldJ) jj ja ijp> 

(JjIAaJ! Jsiiafl B, A ^jLuaL AdulSil ^jaaavIa qa 0001 

4 ^J) .^vll A=B j j' JJ Atl' ^ 

JJbdl ^ jij jjIuj jj| jail £)a ta i lu d l c-Jal^l jajA JJlaJl J^±a ^1 

AJLaJt a JA MIa jLu^V) ia jioib c_uo^ ^jic- A^jLLa ^Jj-d! Jxijj 

JUiil (JjSa du^ J*ij -laj^ 0001 

“^“O^J NOT jaj du^ ^jluy 

^avaII jLu 


Y ^ 


Jjj^l i W 

1 i 

LoUa^l ^HLa Aa Jj Key Encoder ji^a^l ^ja jjLi^jj Jajil JjfcJb jjc> 

jjjLj ^2lj jjb AjjjlSJ! AJla <jc> ujULu JlaJb <j^LaJl jiuLaJ) Lai AjjjISJL 

AIJ^! (JdAAlVlA 


AjIjj Jat.la Jj Jjjj ^Uilil ^llailLi 0000 4«aM Aa J3 jLuu^l ■? ja Jjj 

jj»j JUj]| ^llalib 0001 J&Ia Jalj ^ jLuu JlaJt a JA J £ jail J Jj Ljjaj |\|OR 
jyjUul! AaJ Jj Aalj jlu JtaJtj A-ualxll Q1 j Juj JIjjJI AjIjj Jj Jfjl 
Aa J J Ja-uu Llua Aa Jiaj) AaLij jffil 8 ! R|_l AJjJ) Jain 0 ! AJ^la Ja jblll jjju2 
jjxjjA rliLaJl 1 JA Jl J]| Jc Al^aj^j ^ >- j-'SaU 4-uuJI jSf -la! J 

Jj NOR Aj'j^' £ J« J 0001 Jj Key Encoder £ J- 

AiaC Jk‘;j Ajjt JJsujj J^LIaI) 

tbULall uua Jtj JjIIaJI J A0,A1,A2,A3 Jj iliULalt a JA Jlajj 

Alullil uul£ |j| A<B £ J UJ^ i_J*_a_j ^ ubaLuiab^i^j jaVt ufljla^ Jj> A ^-vull 

Jj I IAA 6- £jLail j4j JjSfl ^Ual! <> J*Sfl ( J*l jttl) jljAl J 

J Jj a jjAj JJl A-uoa^j L&j Jxj2 R2 AaL Jl JJLuuj <j^LaJl Q2 j Juj Jl jj] I 
^jLulL 0001 (JJI Jj Jia A, njKlt JLuj^ A£jaJ) jjjSLjj J 

JLuubU djaall aJbjj AjLJ) -^aJ) ^r9n°l A=B £ja Jaijj (2)jl-vUll 

iaauaib j“ A AU jj.il I uUa JaJil j ^rnUall AaJ J^la ,ja JjjUa ,j\ talla ll&j 
.j jLujj JjAail (jLn]) iaiajj IIjLuj Aj jaall uliLul! jiuaj 5 

OjSafl AO.Al.A^AB J\ cn^\ a AA JiiiS fUal IL 0101 

A^ualall (btuLuiajai) (ja AlaiaM ujULuII (ja ja£! Aa jL A^alaJ) ujULul) 

jjlujjj ) jj Jj*-Jjj ^ic- J4 »j°i A>B ^>a J*ij vilua AlulUl ja 

A-^laj| K2 <3^*^ A-uoa^j ialij R|_3 AaLjil ^1 A^aJt Q3 

Lg l£'\ ^1 Jauaai) AlulS <iS ijaliS aj^ll) SjjIJ ^ A£jaJ) (JjAxj <iSja-4il JJLuuL 

Aiab^l ujULull £a (jjlij dua AaulSJ) ja cbLukuaja (ja Aiab^l cliULull L-flUajj 
ujllull jA j (jaalaj) jjj]| A njKlI Jjj-a j l j) ( jj\juijl\ JjC- j ^Lajlia!) Aa^S (ja 

. A>B A^xau ^ A=B OJ^' \1±MA 

J^ajj ^li! Q4 jjluujj! jj (jjluai! ^j^ A^aJl jaj ^1 J*-uu AilaJl a JA 
Jj cjaj' clifljAil ^ja &a ^*}\ J-ajJj Iajjj ^Jau]) CiSjal! Jj JfaJl 

Ja jlaa ^uja Jc- Aajla-a j Jal £jja3t JxAj27442 J j"i 1| JaJa 

^Ualib (jjluii JUj^I ^Uajlb 0101 J* AlaJai! tliULul! Jj ttuaj A^B/QD 

5 c5>^t 


YY 
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gJjjaSl! i 1 $jI Aua^VI A_a^J p&Li liLa 

1 i 

t AA <ja£ju ^jllala jLua (JjLmj A \* yj j\ Ag^Jt llA jajS 5 £j^it £jjaH JxL 

IC7404 I 

AjaJ JJLuuL <j*aliJt AaLj ^ SaLAj ) JJLuuL (j^al^Jt Q9 jjluijjtjj Ajt jj J^ajjj 

CjSjaII tg jt& jjIxaHj (Jjjfljalt Sjj2 Ajuj <jjjaIaJ) jjllt dlja-a t flUjtj JJLuu ^jLij 


Ajtjjklt AJilLa. £ JjaI) 5 £j^-alt J jju 2 ^«\nlt ulijAJl nil 

j jilt <_jIj (ilja-4 JJLuuj t flUjt (jUj AjaJ £^ilajj j l _ 5 liala 1^1 j jjLujj 5 £ji«lt jt 


flftHuiVI - 

JajjJluVt tilli jftVn Y JjjUa jt qa A njt^lt f l&llujt AiLa. 

nit ^yi ja) jt 1^ jjV jt A a^A"', „ a jjC. AinlSlt-t 

cpS?t£ <£Uli ^j jj!*-* jl OFF cjj^ 41u^' ^W-2 

A_a1^1ula AinKH clul£ tit ^uuUlt JjjUall <jt (jiajill jjl jt £y* A, njKlt fl&llujt 11& 
AJLa. (jh A njKlt ulul£ tit JaxAjV jt jlua jjLuu ^l&lluuVt (jj^a"! J^Aa jj£j 
f Itllui^t ^jj Yj .2 j££a JajjJllt j l^t (jjSjj r jli-a c_iUlt j SjVuriA 

cJ jlaltj jjLualt l^i^tlA jA^t AND AjtjJ Cf" ® flciluj^t Ja jJi3 

(jj^Atlt J^Aa ^t Jabsja AND AjIj^I tilliSj ^^nlt (— iAjaII £ja. <_)*£& 

74150 ^ULJt ^SIaI EN 

^jjliA £A j J tjllt AluajAJt flfi'AlLuuYl ^jjLSa Luajt J<\a iajAIt <jj£j IaA^ jt 

IaAjC- (j\ AaLjlt jjC Yl / Y2 / Y3 / Y4 AjAjasJI J^IAaI) AJjJxaH AmlSlt JitA Aa^jjlt 

^jjIAa Luajt J<\a iajJlSt <jj£j 


jiua A^jL (jj£j ujULult ( _ 5 iHa l^tj jjIujj A_j) jj& JavaH J^IaJ) ^jl£ til itu^ 
Sll&t lj& j A n» a Aio^J CiSjAlt ^JaSiil jl^a jjUaj AND <jj£j j 

JxLj j j-kt Sja Aaja. Jj» ill di2 ja!) j j*j fl&iluuYt ^UIa oa -lit ^ij jt it^ •vtt 

jbolYt ia jla^. (j& AlklAit CiULull j jUaaI) ^JjaI) ^ 
diULult ^VnA (jj£j Alulllt 1 ^a 2 l^tjU) jjll) QJI&j flfrlliaiVt (jj^ Ia 11& CluA. 

jbolYt ia jlai AJtjj£ ^jAdjAlt JaIaJ) <jA AJaIaJ) dULult JVn1°l JxAa 74150 

Ca^jaI) JJLuuj A^aLaJ) AND ^t (Jaj&laII Aaj^ J^aLj 


vr 



^LuuJl y aaa^VI 111 * 


^ ^ aII | 




ALuiIa AiLualj 74147 jiw^l ^hVualj £±>\Aa1) Aa^L A.u'alvll S^jIaI! ^ja^I UjI -\ 
jiuu^l ^jL qa lgla.lAA AjIjoJI &lft NAND 4 jIjj 0* u4*^'j 41 D7475 

J^A Axa AJ £jaJ| jJu j jLaaJI JalAA ^A^i lai^iill ^jj IaA^ AJ) jLu&b 

jlua jA AjIjJ) £ jS I^jla jJ lu£ dAjAaJl A«ajaJ| ^i) (0000) AaAII jA NAND 4jljjJl 

A2 4_ajii! jj£j ^3Lual\ jjjaj Aj£ j liLuLaJl jj^A* ^Jc- Ja»j°I ^jikla A^lj ^Ikla 
dua. lAa. ^jjjjj Aa1a*J| a Aft jaj ji <Jjl£la^l £LaUjj Jjta. jA Jo^IaM j£V J t Alaia. 
S jib ^ja^"i diUtu]| ^IuiIaI) Jaia-j V 741 47 jA^la^I J^Aa jA lai-usil jjaJ LaAjf. 

D 7475 jl^-uA-aj 741 47 jidiA jA AJjS-aitj aLa^Ii $ jAIaI 3 <Ajl£la_4 J a& Aj& 

J) j^-^l J^-Aa J^ufljjj ^ OR ^W'j^ 

JiJl aajj <axaA Jai jA |C NAND <> J^aaj JK 

JjL jft JaAl) AAjjj A^uaftaJlj AILujaI Ai AAAaj Uflj^u £jaJl ji jl a^I 2 
Ua2 IaAI& j£V J AjjI'vjI A a/nll jld SjjIaJI dAgJ Alil£la_a Ja£ AjC- j JaAJl A i^ii 
jAaU]| ^ J£LAiaJ| (jiaau AlUft j£V j Jaju LgJl ^Jajjj ^Aljd Aa j] ^ dill jjjJajj 
■fa.trf*aA ^Ual (_^i JajlII <j<aaVtj AaIaxJ) SlaaJl AJlxi jjC- SjjIaI) Alii Jxa. Laa ^ylajil 
Ulai2 (j^b (VjjlA AILaa) jA jLuia qC- Ux2A Iaac AiA^I ^yi Jjajj (ji iajluu 

A UtVull 5 jitAl) j Vi Ja*J) Ia^j ^ jAj ALjLSja jjU Allift ji U ijj^ii ui jJoaJ! 

Axj oUA^j2 jLaa^I lift jfr l n*vjA t UaL 5 jSjja f u a \\ 1C 74C923 

. Jjjia f l^ui 


Ai^tvll ^jjLLa]) jj£j ji (jiajAiA^I jA jl£ fl&AluuVI £jj)A ^ja^I LaAj& 
jjLa-ail jjj (Jj^ajll) ^a AjUUjA) (jAuIa ^j) L^ltufl jj ^ Al jluu fl&AluuVb 

VI U^n Isj jll jWtf AJi UJaa.V UaSV j 74C923 ^ J 

, jUilalj jj jafrLua ^llLa I u.iVuaI Alua. < _ 5 £jjI£ja Jjbu 
<Ajj2ja3| IAjjj ^jaJl J*ij < _yjJajJ uIAja jA c- ijI^aII jl£ Aj2 ja^I 5 jj|J ^ja^I Al& 
jjC jUu^jAil jA ^jl^l lift ji lliajl j£V j AJ1 A^aJl Jjj-aj Al& difi^l ^jaAL 
(^Jl^i A_uft 555 Aa^ja jA Ajjfijj SjilA ^jAuall UlaJ2 t ^jIjaaVI (ji J ja 
(jk S jjIaI) jjj-fiajli Ua 2 dna. Iaft2 Aa^aj A Lxill ^Uaj uLA ja^I lift j^Vj jljftluuVI 
jl lluxa.Vj jjlftAil jA A=B ^ jA tlifljA^I ll^J ^Jftil J^A US*aj ^Jl jjZi Aaj^ 
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gJjjaSl! 1 ' i 1 $jI Aaa^Vl a_a^J ?SkLx liu 

lallla Jxia Jlaa £jiJl <jS tj\ iliSjaV Aa£V S jlaaVI Jj«^j Aa£ £jaJl J*ia Ca3Jall 

Actual SjalA ^ja^Ij 1 4 Aj ^AaI! JxAa ^ A£aJl 

t^jLdj J^Aa (jjfiskj Aal t*n% 741 54 <^l-ila^l £jja ^hVual (jjajlLjJl <j a (jl£ -© 
^Jja) 7442 talala^l P Jja l IaAVuaI l&Axa Jjl jaaSH ^ dAau AaC- t*i%jl| Asa 

(and) Aatja ^hVuala <ja£aa J^Aa AiLuab Ua2 j ( ^jaaC' 


<ja£aa J^AaS nil <Ja3ja]| £jia L^ltufl jj j Aalja j£ <ja J^Aa jaaAa Ua2 ua 

&AA £jlkaj UJ 1 ^' (> uiljlaSflj ji*aall 

Aaaa 3l£laxa £tala ija ^ JaAjl lAgJ 3l£laxa JaC- AaCj 4,jj£ai!l lajloi. ^J) Jua ja Cataljjl 

.Aaalgail SjalAll <_ji lillj Jjaalaa ^aj4 ^laaa AalaxJ) 


Aaa^. lalxxal) ^ Aa-uajaMj JjSfl jjAlt AaaalSJl dAtcb A^lAlt 5 jalAll A, uallla -*l 

LLa] 5 j3j2a!| calaalSaVt t—ua^j J J^lAa Ajuji calA HOT AatjJ Jafr (jaajaAa]) <ja ^jl£ 
. nor AaStSall S jjIaI! <_y£2 JilAall AaajSxa n3nd AaljJ UaAVuaI 


jj £> SISWaII £Cala ijj IgJ Sl£laa Jafr j ^tga jLuu SjaIaII ^ja<hV 1 <ja LgaaVt Asa -V 

Aa& j£aaa Jaxaaa SjatAll £jj (jlajaiall ya £jt£ ^alj^a AajI IgJaaa jaa laa£ jjjjja^H 

jlualja £ja (ja Aalia£a AiUala laa2 l&Axa ^aaliaJl ^ <ja jJjj laA^j Ua£V (jaajill L-ua^j 

. rLi-Li AalaxJl uaaa j djUa^l (j^uaVtl 

Axa fijaalaa Jaxa jljA^I cal£ja-Aj AaaaUkil iJa^l^jall y) lu^avl S jjIaI) JJLuuj Ua2 laAa& -A 
jjlui jjljail AaljJ L# ic- Aj^vll ^j) AK^aaII Ua^j2 3 jjIaII (j<aaJaj Ua2 l^aa^ 4 ^Uolll JJuaj 
jaC ^J>a^I Aajlfiil O' AjfaJl ^jaa ^saj 3 V ^'A 

^>1 3ja Jaaajall dAl&la Ua2 IftA&a 4 Ai j Jaa til^Laj Jaaajall Aala£> ^ 1 IaAVuaI laaV Aa^ 

, rlaaj AjIauD (Jall£ ctu^ Aj^vlt Uaa2 j 


( jl£> JAj (jlaa ualaaJ Jaxa Ua2 4*n\4 1^ 1 a» 1 tAa2jll lal ^*aa jIjaSH uljaV Aauaalla laj -A 
(ja Aalc- jalxallj (jasta yaj Axjj t_ ilall ^aAa laAa& Aaalll dAA f ( _ r Jaa 4 i ’n^4 Jx2 A3 talall (ji 

, (Jalaalil aAA w ^ '"' Aa3jaJl Ja3 

^ja^Ij laa3 Ua£V J Calaaaallj ^laall ( _ r lxill ^IaVuaVI (jaajxl ^v*il| Ca ij£ ^ja^* 1 ^a - \ * 
3j£ill JLuaal J^j ,ja jju^a <>5 aaalja3l ^mva Lf Ic- ua j£Jl ol^laxa ^Jaljaa^l j£a^Jl )AA 

.^ail 
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jiii l^ys j^jolaI! ^)Jj|]->'l_1 A^alUj]! ^illl ^ >^1 jj - ^ 

. jaI (_ja ^)!i£! (j^)iJ i^Uij ^-ialLal! 4^.^] y i. ^3 c£LujLa ^_ja AflLjal • 

jiij (_jAjJa (Jj3^)a1Ij )->J-vs a\I c > U«~v g.lc..Vn>iV' • 

ji ^jjLLa^ ^jllLa!] Aialj^ll Jalail! L-iajI «.lc.^iujVI ^jjlia CjliLnll ^‘qViA 

^ILaI! L_li£jJ 13 j dua. A in\^\\ ^jjlLall £a <_£ jljlll ^5^° ci^J^ (NO 

.ClA-ljliLaVI 4 JSI ^ Clip* L$J^ f^J 741 50 

(_ja VlJ 4_iij^)jfl]| ^ Vi _^)j!jl ^jlAJ-ajll ^1 ^jjLolaI! (JLp. 4_ipjli]lj L-J^Uall ^^12/Laj -\ 

(J-a*Jl ^ 43lltj jjiAli jiljlll (ji <ajlj^£il CjliAA^Lall ^^Ic. iLaac-VI 

.6^' jj 

IgJ ll.Wu«VI cJ^.1 (j-a l*j|ji <_Jj 3 LgJ Cliaallj ^jjUaaII jl j'i 1 -V 
^ j^LaIj 4_L^alaJl ^Jall! qsi* } (_gJc. Jjj^aaJl ^Ic. .lie. (_pjl.ll! ^lc- - £ 

S^pa (_ja _pi£! (JjLa. (jilj ^ j_piLall <— _3^)\ Vn ^Lill! lili! CiV j\ *va\I (_ja (JjjUII ^alc. 
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y yr^uVl ^bU fSkLn liU 


tjc. Jj ULa ^^laaJl '-AJJA fc-jSjJl Ja^t b» 

Ajfrljj jJiL p bjil ^IjJj life j Labi V| <jSj jl (jjluf filial jaj CjjLui A uVtiti <jl£j 
^JalLlj ‘ a ^ ^ ^ L^b. b£ \_^_^ S^IIa 4_ba^ ^1_(L ^ \ A 

(jjSxuf ( J1a (jjAl Vj..jjyfllt 4cLui bui ja t_iufbU bj ^ia lAUanj |J£- IgJ Jxj 

JjJk^ (jA <_bj3l biii JuJLxll 

..j&Lubai) <ba bikHkl ^jfrv.all £ bjj| life <j£ jjju JalilVl ^b.. ^-ala 

cjHIj.. OJ^' jtbio 

^bua ^jjlj jjjdl IxtA^. Ua U^a. ^!„ Jijilj tUuJl <> Sj£&! J <yb~V jSU <> ^1 fi 

jbii! 

..oik jb Ijp bjcj^a jjis ULj Jjaj Ujj o^j^' cr* ^ cM 

J^jjc. <^J^' lPW jJ2^» 44* ^ J ** A lJ 1 \Aac-ja |ji jjIaJt £A OjjaJl cr^ ^ 


Y *\ 



